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(57) ABSTRACT 

A system includes a communication link, a ?rst node and a 
second node. The ?rst link communicates a request over the 
communication link to the second node indicating a sus 
pended state of operation of the ?rst node. In response to this 
communication of the request, the ?rst node is placed in a 
suspended state of operation. 
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POWER MANAGEMENT FOR NODES COUPLED 
TO A COMMUNICATION LINK 

BACKGROUND 

[0001] The invention generally relates to power manage 
ment for nodes that are coupled to a communication link. 

[0002] A conventional portable computing or communi 
cation device, such as a cellular telephone or a personal 
digital assistant (PDA) (as examples), may include an appli 
cation subsystem and a communication subsystem. As an 
example, the application subsystem may be used for pur 
poses of forming features and capabilities that are visible or 
used by a user of the portable device. The communication 
subsystem may serve the purpose of communicating With 
other netWorks, such as cellular netWorks, Wireless local 
area netWorks, etc. 

[0003] Quite often, a circuit of the application subsystem 
or communication subsystem may become idle. For 
example, a user of the portable device may be playing a 
game that involves the application subsystem and does not 
involve the communication subsystem; and thus, some or all 
circuitry of the communication subsystem may become idle. 
In general it may be desirable to place an idle circuit into a 
loWer poWer consumption state to conserve poWer resources 
(energy stored in a battery for example) of the portable 
device. HoWever, transitioning a particular circuit into a 
loWer poWer state may present challenges due to the pres 
ence of other circuits (of the device) that communicate With 
the circuit to be poWered doWn. Similar challenges may exist 
When transitioning this circuit from a loWer poWer state to a 
higher poWer state. 

[0004] Thus, there is a continuing need for better Ways to 
poWer doWn and/or poWer up a circuit that communicates 
With other circuits in a particular system. 

BRIEF DESCRIPTION OF THE DRAWING 

[0005] FIG. 1 is a block diagram of a portable computing 
or communication device according to an embodiment of the 
invention. 

[0006] FIG. 2 is a block diagram of an interface to a 
communication link of the system of FIG. 1 according to an 
embodiment of the invention. 

[0007] FIG. 3 is a schematic diagram illustrating nodes 
coupled to a communication link according to an embodi 
ment of the invention. 

[0008] FIG. 4 is a flow diagram depicting a technique to 
initialiZe a node that is coupled to a communication link 
according an embodiment of the invention. 

[0009] FIG. 5 is a flow diagram depicting a technique to 
transition a node from a state of operation and to a sus 
pended state of operation according to an embodiment of the 
invention. 

[0010] FIG. 6 is a flow diagram depicting a technique to 
transition a node from a suspended state of operation to a 
normal state according to an embodiment of the invention. 

DETAILED DESCRIPTION 

[0011] An embodiment of a portable computing or com 
munication device (called a “portable device 10” herein) 
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includes an application subsystem 20 and a communication 
subsystem 40 that communicate via a communication link 
50 of the device 10. Aparticular circuit (of either subsystem 
20, 40) that communicates over the communication link 50 
may become idle, and thus it may be desirable to transition 
this circuit from a normal state of operation in Which the 
circuit is fully poWered up to a loWer poWer, suspended state 
of operation in Which the circuit retains con?guration infor 
mation but in general no longer is functional. As described 
herein, in accordance With the invention, before transition 
ing betWeen poWer states (such as the normal and suspended 
states of operation (as an example)), the circuit communi 
cates With the other circuit(s) over the communication link 
50 to synchroniZe the upcoming poWer state transition With 
these other circuit(s). This poWer state transition may not 
only be a transition from a normal state of operation to a 
suspended state of operation but may also be a transition 
from the suspended state of operation to the normal state of 
operation, a transition from a completely poWered doWn 
state to the normal state of operation, a transition from the 
normal state of operation to the poWered doWn state, etc. 

[0012] As a more speci?c example, the portable device 10 
may be a one-Way pager, a tWo-Way pager, a personal 
communication system (PCS), a personal digital assistant 
(PDA), a cellular telephone, a portable computer, etc. The 
application subsystem 20 provides features and capabilities 
that are visible and/or used by a user of the portable device 
10. For example, the application subsystem 20 may be used 
for purposes of email, calendaring, audio, video, gaming, 
etc. The communication subsystem 40 may be used for 
purposes of providing Wireless and/or Wired communication 
With other netWorks, such as cellular netWorks, Wireless 
local area netWorks, etc. 

[0013] For the case in Which the portable device 10 is a 
cellular telephone, the application subsystem 20 may pro 
vide an interface to the user of the cellular telephone and 
thus, provide a keypad 22 Which the user may use to enter 
instructions and telephone numbers into the cellular tele 
phone; a display 24 for displaying command options, caller 
information, telephone numbers, etc.; and a microphone 26 
for sensing commands and/or voice data from the user. The 
microphone 26 thus, may provide an analog signal indica 
tive of a voice signal, and this analog signal may be 
converted into a digital format by an analog-to-digital con 
verter (ADC) 32. The digital data from the ADC 32, in turn, 
is provided to an application processor 34 of the application 
subsystem 20. LikeWise, data from the keypad 22 may also 
be provided to the application processor 34. Graphical data 
may be provided by the application processor 34 to the 
display 24 for vieWing by the user of the cellular telephone. 

[0014] Among the other features of the application sub 
system 20, the subsystem 20 may include a speaker 28 that 
receives an analog signal from a digital-to-analog converter 
(DAC) 30 that, in turn, receives digital data from the 
application processor 34. For example, the speaker 28 may 
be used to provide an audible ringing signal to the user, for 
the case in Which the device 10 is a cellular telephone, as 
Well as provide an audio stream for audio data that is 
provided by a cellular netWork, for example. 

[0015] The application subsystem 20 may also include a 
memory 36. As an example, this memory 36 may be a 
dynamic random access memory (DRAM) or a ?ash 
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memory, as just a feW examples. The memory 36 is coupled 
to the application processor 34 for purposes of storing data, 
operating system code, application code, etc. that is 
executed by the application processor 34. As a more speci?c 
example, in some embodiments of the invention, the 
memory 36 may store instruction code 31 that is executed by 
the application processor 34 for purposes of poWering up 
and poWering doWn circuits of the application subsystem 20, 
as further described beloW. The application subsystem 20 
may also include an interface 33 for purposes of establishing 
a communication bridge betWeen the communication link 50 
and circuitry of the application subsystem 20. 

[0016] In some embodiments of the invention, the portable 
device 10 may include multiple communication subsystems, 
and in some embodiments of the invention, the portable 
device 10 may include multiple nodes (further described 
beloW) that are coupled to the communication link 50. 

[0017] In some embodiments of the invention, the com 
munication subsystem 40 includes a baseband processor 42 
that establishes the particular communication standard for 
the device 10. For example, if the device 10 is a cellular 
telephone, the baseband processor 42 may establish a code 
division multiple access (CDMA) cellular radiotelephone 
communication system, or a Wide-band CDMA (W-CDMA) 
radiotelephone communication system, as just a feW 
examples. The W-CDMA speci?cally has been proposed as 
a solution to third generation (“3G”) by the European 
Telecommunications Standards Institute (ETSI) as their pro 
posal to the International Telecommunication Union (ITU) 
for International Mobile Telecommunications (IMT)-2000 
for Future Public Land Mobile Telecommunications Sys 
tems (FPLMTS). 

[0018] The baseband processor 42 is coupled to a radio 
frequency/intermediate frequency (RF/IF) interface 48 that 
forms an analog interface for communicating With an 
antenna 49 of the device 10. Avoltage controlled oscillator 
(VCO) 46 is coupled to the RF/IF interface 48 to provide 
signals having the appropriate frequencies for modulation 
and demodulation, and the baseband processor 42 controls 
the VCO 46 to regulate these frequencies, in some embodi 
ments of the invention. 

[0019] Among the other features of the communication 
subsystem 40, in some embodiments of the invention, the 
subsystem 40 may include a memory 44 (a DRAM memory 
or a ?ash memory, as a feW examples) that is coupled to the 
baseband processor 42. The memory 44 may store program 
instructions and/or data. For example, in some embodiments 
of the invention, the memory 44 stores program code 41 for 
routines to synchroniZe the poWer management features of 
the communication subsystem 40 With respect to the com 
munication link 50. 

[0020] The processor 34 or 42 may include one or more 
microprocessors, such as a Pentium® microprocessor, for 
example. In some embodiments of the invention, the base 
band processor 42 may be a digital signal processing (DSP) 
engine. Other and different processors may be used for the 
application 34 and baseband 42 processors. 

[0021] In some embodiments of the invention, each sub 
system 20, 40 performs techniques to synchroniZe the poW 
ering doWn of circuitry that is coupled to the communication 
link 50. Before these techniques are discussed beloW, a 
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general overvieW of the interfaces 33 and 43, as Well as the 
concept of “nodes” in relation to the communication link 50 
are discussed beloW. 

[0022] In some embodiments of the invention, each inter 
face 33 or 43 has a similar structure that is generally 
depicted in FIG. 2. This structure includes transmit ?rst-in 
?rst-out (FIFO) memory buffers 100 for purposes of storing 
packet data to be communicated over the communication 
link 50. This data may be stored in the transmit FIFO 
memory buffers 100 by, for example, circuitry (such as the 
application processor 34) of the application subsystem 20 
(for the interface 33) or circuitry (such as the baseband 
processor 42) of the communication subsystem 40 (for the 
interface 43). The interface 33, 43 also includes receive 
FIFO memory buffers 102 for purposes of storing packet 
data that is received from the communication link 50. This 
data may be communicated from the receive memory buffers 
102 to, for example, circuitry (such as the application 
processor 34) of the application subsystem 20 (for the 
interface 33) or circuitry (such as the baseband processor 42) 
of the communication subsystem 40 (for the interface 43). 

[0023] During normal operation of the communication 
link 50, data may be communicated betWeen the interfaces 
33 and 43 via one of several channels that are established 
over the communication link 50. In some embodiments of 
the invention, each interface 33, 43 may set up a particular 
DMA transfer over a particular DMA channel using selected 
interrupts. 

[0024] In some embodiments of the invention, the com 
munication link 50 has con?gurable hardWare options that 
describe the interface’s physical connection to the link 50. In 
particular, in some embodiments of the invention, each 
interface 33, 43 includes an interface Width register 104 that 
selects the interface Width (in terms of bits or bytes) for both 
incoming and outgoing data from the interface 33, 43. The 
interface 33, 43 also includes, in some embodiments of the 
invention, a channel con?guration register 106 that indicates 
the channels used by the interface 33, 43 in communicating 
over the communication link 50. In some embodiments of 
the invention, the con?guration register 106 indicates a 
particular channel, such as Channel0, that is used for pur 
poses of communicating information to synchroniZe the 
poWer management, as further described beloW. The inter 
face 33, 43 may also include a control register 108 that 
enables the outbound communication of data from the 
interface 33, 43. Other variations for the interface 33, 43 are 
possible, in other embodiments of the invention. 

[0025] Referring to FIG. 3, in some embodiments of the 
invention, in relation to the communication link 50, the 
device 10 may be vieWed as including nodes 204 that are 
each coupled to the communication link 50. Simply stated, 
a particular node 204 may represent any circuit or portion of 
a component Within the portable device 10. For example, in 
some embodiments of the invention, the application sub 
system 20 (FIG. 1) may form one particular node 204 and 
the communication subsystem 40 may form another node 
204. The portable communication device 10 may include 
additional nodes 204 outside of either subsystem 20 or 40. 
It is noted that the application subsystem 20 may form more 
than one node that is connected to the communication link 
50, and similarly, the communication subsystem 40 may 
form more than one node 204 that is coupled to the com 
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munication link 50. For example, in some embodiments of 
the invention, a particular node 204 may represent a portion 
of the application processor 34, a portion of the display 24, 
a portion of the baseband processor 42, etc. For purposes of 
simplifying the discussion herein, regardless of the portion 
of the particular subsystem 20, 40 that forms a particular 
node 204, it is assumed that each node 204 includes either 
the interface 33 or the interface 43. 

[0026] In some embodiments of the invention, the phrase 
“normal state of operation” means an operational state in 
Which the node 204 has been fully poWered up and initial 
iZed and is not currently in a suspended state of operation, 
although the scope of the invention is not limited in this 
respect. In some embodiments of the invention, the phrase 
“suspended state of operation” means that the node 204 is 
currently idle in a poWer conservation state that is associated 
With a loWer poWer consumption than When the node 204 is 
fully poWered up, although the scope of the invention is not 
limited in this respect; and thus, in this state, the node 204 
has been poWered doWn to a certain degree. In some 
embodiments of the invention, in the suspended state of 
operation, the node 204 retains its con?guration information 
for the communication link 50, in contrast to the poWered 
doWn state in Which all poWer is removed from the node 204 
and/or the poWer to the node 204 is reduced to the extent that 
the con?guration information is lost or is otherWise unreli 
able. 

[0027] Referring to FIG. 4, in some embodiments of the 
invention, during its initialiZation (i.e., during its transition 
from a poWered doWn state to a normal state of operation) 
a particular node 204 may perform a technique 250 for 
purposes of synchroniZing this initialiZation With all of the 
other node 204 or nodes 204 that are coupled to the 
communication link 50. As a more speci?c example, for the 
case of a particular node 204 including the application 
processor 34, the application processor 34 may execute 
instructions, such as the program code 31 (that is stored in 
the memory 36 (FIG. 1) for example), for purposes of 
causing the node 204 to perform the technique 250. As 
another example, a particular node 204 may include the 
baseband processor 42, and in this scenario, the baseband 
processor 42 may execute the instructions, such as the 
program code 41 (that are stored in the memory 44 (FIG. 1) 
for example), for purposes of performing the technique 250. 
Many other variations are possible. 

[0028] In the technique 250, the node 204 retrieves (block 
252) the local node con?guration information. As a more 
speci?c example, in some embodiments of the invention, 
this local node con?guration information may be default 
con?guration information based on a selected system con 
?guration by the manufacturer of the portable device 10, for 
example. 

[0029] Next in the technique 250, the node 204 uses the 
retrieved local node con?guration information to con?gure 
the local node 204, as depicted in block 254. In some 
embodiments of the invention, the con?guration information 
speci?es default interface Widths for inbound and outbound 
communications over the communication link 50, as Well as 
channels of the link 50 to be used for communicating With 
the node 204. Thus, in some embodiments of the invention, 
con?guring the node 204 may involve Writing the particular 
bits or bytes in the interface Width register 104 (FIG. 2) to 
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set up the Widths of inbound and outbound communications 
over the communication link 50; Writing the appropriate bits 
or bytes to the channel con?guration register 106 to set up 
selected channels for communication across the communi 
cation link 50; and enabling outbound communication from 
the node 204 by setting the appropriate bit in the control 
register 108. Furthermore, in some embodiments of the 
invention, con?guring the local node 204 may include 
delaying for a predetermined time (100 microseconds, for 
example), clearing the receive FIFO memory buffers 102 
and clearing the transmit FIFO memory buffers 100. Other 
techniques may be used, in other embodiments of the 
invention, for con?guring the node 204 for the normal state 
of operation. 

[0030] Next in the technique 250, in some embodiments of 
the invention, the node 204 prepares to communicate (block 
256) With the other node(s) 204 over the pre-selected control 
channel (Channel0, for example) of the communication link 
50. This may involve setting up appropriate DMA param 
eters and interrupts for the appropriate data packet transfers 
over the control channel. The transfers are set up only on this 
control channel at this point, in some embodiments of the 
invention, because each node 204 is unaWare of the channel 
count for the other node(s) 204. In some embodiments of the 
invention, the nodes 204 may also communicate for pur 
poses of agreeing on some other con?guration parameters 
for purposes of setting up initial communication, such as the 
default Width of the communication link 50, the frequency 
of the communication link 50, etc. 

[0031] The node 204 subsequently communicates With the 
other node(s) 204 over the communication link 50 to inform 
the other node(s) 204 of its initialiZation, as depicted in 
block 258. Next, the node 204 Waits for acknoWledgment of 
receipt of the initialiZation message, as depicted in block 
259. As a more speci?c example, in some embodiments of 
the invention, the blocks 258 and 259 may form a softWare 
handshake, as can be appreciated by one skilled in the art. 

[0032] Lastly, in the technique 250, the node 204 enables 
(block 260) data channels other than the control channel and 
resumes a normal state of operation. The communication to 
the other node(s) 204 of the initialiZation of the transmitting 
node 204 causes these other node(s) 204 to initialiZe them 
selves. 

[0033] Referring to FIG. 5, in some embodiments of the 
invention, the node 204 performs a technique 300 When the 
node 204 transitions from a normal state of operation to a 
suspended state of operation. In some embodiments of the 
invention, the node 204 executes a routine leading to the 
technique 300 in response to an operating system (OS) of the 
node 204 calling a poWer suspension routine. 

[0034] In the technique 300, the node 204 communicates 
(block 302) a request over the communication link 50 to 
enter the suspended state of operation to the other node(s) 
204. The node 204 then Waits for acknoWledgment(s) of the 
requests from other node(s) over the communication link 50, 
as depicted in block 304. In some embodiments of the 
invention, the blocks 302 and 304 may be accomplished via 
a softWare handshake, as can be appreciated by one skilled 
in the art. Next in the technique 300, the node 204 stops all 
transfers to the communication link 50 and stores key state 
information in a memory of the node 204, as depicted in 
block 306. For example, in some embodiments of the 
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invention, the node 204 may read the current values from the 
registers 104 and 106 (FIG. 2) and store these values in local 
memory, such as the memory 36 (for a node 204 associated 
With the application subsystem 20) or the memory 44 (for a 
node 204 associated With the communication subsystem 40). 
As a more speci?c example, if the particular node 204 
includes part of the application subsystem 20, then the 
values from the registers 104 and 106 may be stored in the 
memory 36, for eXample. Other con?guration information 
and/or other memory may be used. 

[0035] Pursuant to the technique 300, the node 204 sub 
sequently prepares for the suspended state of operation, 
stops the outbound clock signal that is provided by the node 
204 to the communication line 50 and ?ushes the buffers of 
the node 204, as depicted in block 308. As a more speci?c 
eXample, in some embodiments of the invention, the node 
204 for the suspended state of operation may include ?ush 
ing the transmit 100 and receive 102 FIFO memory buffers. 

[0036] Lastly, in the technique 300, the node 204 enters 
the suspended state of operation, as depicted in block 310. 
As a more speci?c eXample, in some embodiments of the 
invention, the node 204 may return control to the operating 
system (OS) hardWare abstraction layer and other 
components to put the node 204 and the communication link 
50 in the suspended state of operation. Other variations are 
possible. 

[0037] Referring to FIG. 6, in some embodiments of the 
invention, a particular node 204 may perform a technique 
400 that is depicted in FIG. 6 for purposes of resuming a 
normal state of operation from a suspended state of opera 
tion. In some embodiments of the invention, the technique 
400 may be performed in response to the eXecution of a 
poWer resumption routine by an operating system (OS) of 
the node 204. HoWever, other variations are possible for 
initiating the execution of the technique 400. 

[0038] In some embodiments of the invention, the tech 
nique 400 includes retrieving node con?guration informa 
tion that Was stored before the node 204 entered the sus 
pended state of operation, as depicted in block 402. 
Alternatively, in some embodiments of the invention, this 
node con?guration information may be computed on 
Wakeup from the suspended mode, and hence, it may not be 
required to save the con?guration information as part of the 
suspension procedure. 

[0039] Subsequently in the technique 400, the node 204 
sets (block 404) the local node con?guration based on the 
stored con?guration. This local node con?guration may be 
similar to block 254 in the technique 250 (see FIG. 4). In 
this manner, in some embodiments of the invention, the 
appropriate values may be Written to the interface Width 
register 104 and the channel con?guration register 106 for 
purposes of con?guring the inbound and outbound data 
Width and the channels to be used for communication With 
the node 204. Other variations are possible. 

[0040] Subsequently, the technique 400 includes prepar 
ing (block 406) to communicate With the other node(s) 204 
on all enabled data channels. After this preparation, the 
technique 400 includes causing a Wakeup command to be 
sensed to the other node(s) 204, as depicted in block 408. A 
more speci?c eXample, in some embodiments of the inven 
tion, the Wakeup command may be transmitted over a 
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predetermined channel such that hardWare of the node 204 
detects this Wakeup command to Wakeup the associated 
node 204. In some embodiments of the invention, this is a 
pure hardWare event on the node 204, causing the entire 
node 204 to Wakeup if asleep and not just the communica 
tion link 50, in some embodiments of the invention. The 
softWare, hoWever, on the node 204 may not receive this 
Wakeup command, in some embodiments of the invention. 
This is similar to the behavior When a remote chip is 
aWakened by other mechanisms like the press of a button, 
etc. 

[0041] Subsequent to the hardWare resuming from the 
suspended state into the normal state of operation, the 
technique 400 includes communicating (block 409) Wakeup 
request(s) to the other node(s) 204 over the communication 
link 50. Unlike the previous Wakeup command, this request 
may be a softWare request (in some embodiments of the 
invention), and subsequently, the node 204 Waits (block 410) 
for acknoWledgment of the Wakeup request(s) from the other 
node(s) 204. In this manner, the blocks 408 and 410 may be 
a softWare handshake, as can be appreciated by one skilled 
in the art. Alternatively, in some embodiments of the inven 
tion, blocks 408 and 410 may be accomplished via one or 
more signals that are communicated betWeen nodes 204 by 
hardWare of the nodes 204. Thus, in some embodiments of 
the invention, hardWare signaling may be used. Lastly in the 
technique 400, the node 204 resumes the normal mode of 
operation, as depicted in block 412. 

[0042] Thus, the techniques described herein provide a 
deterministic and reliable Way to set common node con?gu 
ration parameters for each node in a multi-node environ 
ment. Furthermore, the techniques described herein provide 
a deterministic and reliable Way to handshake betWeen 
nodes and commence data transfer in a multi-node environ 
ment. Furthermore, the techniques described herein provide 
a reliable Way to synchroniZe betWeen nodes and prepare a 
communication link to go into a suspended state of operation 
and provide a reliable Way to synchroniZe betWeen multiple 
nodes and resume a normal mode of operation When the 
node comes out of the suspended state of operation. Other 
and different advantages are possible in other embodiments 
of the invention. 

[0043] While the present invention has been described 
With respect to a limited number of embodiments, those 
skilled in the art, having the bene?t of this disclosure, Will 
appreciate numerous modi?cations and variations there 
from. It is intended that the appended claims cover all such 
modi?cations and variations as fall Within the true spirit and 
scope of this present invention. 

What is claimed is: 

1. A method comprising: 

coupling a ?rst node and a second node to a communi 
cation link; 

communicating a request over the link from the ?rst node 
to the second node indicating a suspended state of 
operation of the ?rst node; and 

in response to the communication of the request, placing 
the ?rst node in the suspended state of operation. 
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2. The method of claim 1, further comprising: 

in response to acknowledgment of receipt of the request 
by the second node, placing the ?rst node in the 
suspended state of operation. 

3. The method of claim 1, Wherein placing the ?rst node 
in the suspended state of operation comprises: 

stopping communication betWeen the ?rst node and the 
link. 

4. The method of claim 1, Wherein placing the ?rst node 
in the suspended state of operation comprises: 

saving state information associated With communication 
over the link. 

5. The method of claim 1, Wherein placing the ?rst node 
in the suspended state of operation comprises: 

halting an outbound clock signal associated With commu 
nication over the link. 

6. The method of claim 1, Wherein placing the ?rst node 
in the suspended state of operation comprises: 

?ushing buffers of the ?rst node. 
7. A method comprising: 

coupling a ?rst node and a second node to a link; 

transitioning the ?rst node from a suspended state of 
operation; and 

in response to the transitioning, communicating With the 
second node over the link to transition the second node 
from a suspended state of operation. 

8. The method of claim 7, Wherein the communicating 
comprises: 

communicating a softWare request over the link to the 
second node to transition the second node from the 
suspended state of operation. 

9. The method of claim 7, Wherein the communicating 
comprises: 

communicating a hardWare request over the link to the 
second node to transition the second node from the 
suspended state of operation. 

10. The method of claim 7, Wherein the communicating 
comprises: 

communicating a softWare request over the link to the 
second node to transition the second node from the 
suspended state of operation; and 

communicating a hardWare request over the link to the 
second node to transition the second node from the 
suspended state of operation. 

11. The method of claim 7, further comprising: 

resetting a con?guration state of the ?rst node to a state 
eXisting before the ?rst node transitioned from a normal 
state of operation into the suspended state of operation. 

12. A method comprising: 

coupling a ?rst node and a second node to a link; 

in response to initialiZation of the ?rst node, communi 
cating over the link With the second node to determine 
Whether the second node is initialiZed; and 

in response to the determination, commencing normal 
data communication With the second node. 
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13. The method of claim 12, further comprising: 

in response to acknoWledgment by the second node of the 
communication to determine Whether the second node 
is initialiZed, commencing normal data communication 
With the second node. 

14. The method of claim 12, Wherein the communicating 
over the link occurs over a prede?ned channel selected prior 
to initialiZation of the ?rst node. 

15. The method of claim 12, further comprising: 

initialiZing the ?rst node With previously stored con?gu 
ration information in response to the initialiZation. 

16. A system comprising: 

a communication link; 

a ?rst node coupled to the communication link; and 

a second node coupled to the communicate link, 

Wherein the ?rst node communicates a request over the 
communication link to indicate a suspended state of 
operation of the ?rst node and in response to the 
communication of the request, the ?rst node enters the 
suspended state of operation. 

17. The system of claim 16, further comprising: 

in response to acknoWledgment of receipt of the request 
by the second node, placing the ?rst node in the 
suspended state of operation. 

18. The system of claim 16, Wherein placing the ?rst node 
in the suspended state of operation comprises: 

stopping communication betWeen the ?rst node and the 
link. 

19. The system of claim 16, Wherein placing the ?rst node 
in the suspended state of operation comprises: 

saving state information associated With communication 
over the link. 

20. The system of claim 16, Wherein placing the ?rst node 
in the suspended state of operation comprises: 

halting an outbound clock signal associated With commu 
nication over the link. 

21. The system of claim 16, Wherein placing the ?rst node 
in the suspended state of operation comprises: 

?ushing buffers of the ?rst node. 
22. A system comprising: 

a communication link; 

a ?rst node coupled to the communication link; and 

a second node coupled to the communication link, 

Wherein in response to the ?rst node transitioning from a 
suspended state of operation, the ?rst node communi 
cates With the second node over the communication 
link to transition the second node from a suspended 
state of operation. 

23. The system of claim 22, Wherein the ?rst node is reset 
to a state eXisting before the ?rst node entered the suspended 
state of operation in response to the transition from the 
suspended state of operation. 
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24. The system of claim 22, wherein the communicating 
comprises: 

communicating a software request over the link to the 
second node to transition the second node from the 
suspended state of operation. 

25. The system of claim 22, Wherein the communicating 
comprises: 

communicating a hardWare request over the link to the 
second node to transition the second node from the 
suspended state of operation. 

26. A system comprising: 

a communication link; 

a ?rst node coupled to the communication link; and 

a second node coupled to the communication link, 

Wherein in response to the initialiZation of the ?rst node, 
the ?rst node communicates over the communication 
link With the second node to determine Whether the 
second node is initialiZed and in response to the deter 
mination, the ?rst node commences normal data com 
munication With the second node. 

27. The system of claim 26, further comprising: 

in response to acknoWledgment by the second node of the 
communication to determine Whether the second node 
is initialized, commencing normal data communication 
With the second node. 

28. The system of claim 26, Wherein the communicating 
over the link occurs over a prede?ned channel selected prior 
to initialiZation of the ?rst node. 

29. The system of claim 26, further comprising: 

initialiZing the ?rst node With previously stored con?gu 
ration information in response to the initialiZation. 
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30. A system comprising: 

a communication link; 

a ?ash memory coupled to the communication link to 
store data for communication over the communication 

link; 
a ?rst node coupled to the communication link; and 

a second node coupled to the communicate link, 

Wherein the ?rst node communicates a request over the 
communication link to indicate a suspended state of 
operation of the ?rst node and in response to the 
communication of the request, the ?rst node enters the 
suspended state of operation. 

31. The system of claim 30, Wherein the ?ash memory is 
part of at least one of the ?rst node and the second node. 

32. An article comprising a computer readable storage 
medium storing instructions to cause a processor to: 

communicate a request over a link from a ?rst node to a 
second node indicating a suspended state of operation 
of the ?rst node; and 

in response to the communication of the request, place the 
?rst node in the suspended state of operation. 

33. The article of claim 32, the storage medium storing 
instructions to cause the processor to: 

in response to acknoWledgment of receipt of the request 
by the second node, place the ?rst node in the sus 
pended state of operation. 

34. The article of claim 32, the storage medium storing 
instructions to cause the processor to: 

stop communication betWeen the ?rst node and the link. 
35. The article of claim 32, the storage medium storing 

instructions to cause the processor to: 

save state information associated With communication 
over the link. 


